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CUMULATI VE RI SK | NDEX ANALYSIS (CRI A)

Regul at ed concentrated Ani nal Feedi ng Operations (CAFGCs) are
lots or facilities where ani mals have been, are, or wll be
stabled or confined and fed or maintained for a total of at |east
45 days in any 12-nonth period, and the animal confinenent areas
do not sustain crops, vegetation, forage growh, or post-harvest
residues in the normal grow ng season (40 CFR 122.23[b]). The
foll owing Cunul ati ve Ri sk Index Analysis (CRIA) is a pilot
project to consider the potential for significant, cunulative,
environmental effects from sw ne CAFGCs.

Simlar risk evaluation conponents are found in the Human
Health Ri sk Index (HHRI) used for Regional enforcenent targeting
and in the Region 6 Environnmental Justice R sk Index (EJRI). The
CRIA is an environnental assessment tool to facilitate
communi cation of technical and regul atory data upon which better
agency deci sions can be made. The CRIA is designed to better
understand the effectiveness and results of CAFO controls. The
tool is not intended to be used alone in evaluating potenti al
effects. The user nust be famliar with the ranking criteria to
appropriately consider the vulnerabilities of the affected
envi ronment and the potential for cunulative environnental
effects.

The CRI A considers environnmental vulnerabilities and
potential effects of individual CAFO projects by watershed
subunits called Hydrologic Unit Catal ogs or HUCs. A watershed
subunit is created by nmerging watershed area data and State
stream segnent information. The HUC becones the nethodol ogy's
base anal ytical unit.

Cumul ative risks are identified through evaluation of: 1)
Areas of regul ated and unregul ated CAFGs; 2) environnent al
vul nerabilities (e.g., ground water depth or soil perneability)
and; and 3) inpacts from known CAFO projects (water quality,
vector/odor, wildlife habitat) specific to each watershed
subuni t.

Cumul ative risk criteria are summed using a nmat hemati cal
al gorithm Key conponents of the algorithmare Area of known
CAFO projects (A), Area of the Watershed Subunit (Ay), Degree of
Vul nerability (D), and Degree of Inpact (D). The CRI A al gorithm
is as foll ows:

CRIA = [EA ] Ay Dy D

wher e:
CRIA = Potential for significant environnmental risk
A = Area of known CAFO projects

3
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Ag = Area of watershed subunit
D,

= Degree of Vulnerability for subunit (e.g., ground
wat er depth, rainfall, soil perneability,
popul at ed areas).

D = Degree of Inpact produced by regul ated CAFO
projects within the watershed subunit (e.g.,
ani mal popul ation density, |and application,
| agoon systens).
The CRIA for swwne CAFGs is calculated for each facility in
a watershed subunit area. Total areas (A) of known projects in a
wat er shed subunit are scored from1l to 4 based on the percentage
of the watershed area they represent. Vulnerability and inpact
factors are identified, and criteria for each were devel oped.
Each D, and D, criteria is scored from1l to 5.
The cal cul ations invol ve:

1) summ ng the areas for known projects (A and
determ ni ng what percent of a watershed subunit is
affected. ([EA/ Ay X 100); these percentages are
scored on a 1 to 4 scale [no project(s) = 0 score].

2) summi ng the vulnerability and inpact criteria scores,
and cal cul ating the average for D, and D respectively;

3) mul ti plying the A score by the average D, score by the
average D score.

The maxi mum score possible in a watershed subunit (HUC) is
100. The sunmation factor (EA) is cumulative for CAFGs in the
wat er shed subunit. Mxinmumrank for [EA [/ Ay is 4, maxi mum for
D, is 5 maxi mumscore for D is 5.

CRI A [EA | Ayl (D) (D)
[ 4] (5) (5) = 100
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| . WATERSHED SUBUNI T AREA [EA / A, CRITERI A:
[EA / Ayl 1s the ratio of the cunmul ative area effected to the
wat er shed subunit area evaluated. [EA [/ Ayl

CRIA Area Criteria:

Ar ea

0%

5%

5% and < 10%
10% and < 15%
15%
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Ref er ences:
U S. Ceol ogical Survey. 1995. Watershed Boundari es
Joel Cederstrand and Allen Rey, Gklahoma City, K

_..,
o
=
S
job)
=
o
=

Okl ahoma Departnent of Agriculture. 1996. CAFO Dat abase.
&l ahoma City, OK

U S. EPA. 1990. Region 6 Conparative Risk Project, Overview
Report. O fice of Planning and Analysis. Dallas, TX

U S. EPA 1992. A Synoptic Approach to Cunul ative | npact
Assessnment: A Proposed Methodol ogy. O fice of Research and
Devel opnent, EPA/ 600/ R-92/ 167, Washi ngton, D.C.

U S. EPA. CAFO Location Data Set. Region 6 G S Data Library.
Dal | as, TX

U.S. EPA. Undated. New Source NPDES General Permt
Envi ronmental | nformation Docunents. O fice of Planning and
Coordi nation. Dallas, TX

Definitions, Assunptions, Limtations, Uncertainties:
1) One square mle = 27,878,400 sq.ft.

2) The potential for negative environnental inpact increases as
t he percentage of watershed subunits (HUC) used by CAFO
i ndustries increases.

3) Cunul ative inpacts can be nmeasured by assessi ng known CAFGCs
i npacts in watershed subunits.

EPA Contacts (nanme, nmail-code, tel ephone numnber):

Gerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
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1. DEGREE OF VULNERABI LI TY (D) CRI TERI A:

D, is the sumof individual criteria scores divided by the nunber
of vulnerability factors used in the Degree of Inpact (D)
assessnment. [v scores / no. V]

1) D, Criteria: Gound Water Probability

Pr obabi | ity? Scor e

< 2.5% =1

> 2.5% and < 5% = 2

> 5% and < 10% =3

> 10% and < 20% =4

> 20% =5
f

*Probability of ground water being within 8 ft. of surface.
Ref er ences:
NRCS (National Resource Conservation Service), downl oaded from

NRCS in klahoma City, OK Ten acre grid soils data. 1995/96?
U. S. EPA Region 6, Mke Bechdol, Cross Functional Wrkgroup.
U S. EPA. 1987. Drastic: A Standardi zed System for Eval uating

Ground Water Pollution Potential Using Hydrogeologic Settings.
EPA/ 600/ 2- 87/ 035. Environnmental Research Laboratory. Ada, OK

U S. EPA Region 6, GS, ERI Directory, Subdirector NewSoils. arp,
(Jeff Daniel son, CDSI)

Definitions, Assunptions, Limtations, Uncertainties:
1) Area of the CAFOis represented as the CAFO area plus a ten a
acre buffer around each site.

2) Only those 10 area square areas with a > 20% probability of
ground water being within eight feet of the surface (scaling
score of 5) were used for the criteria site percentage
esti mat e.

3) The eight foot soil profile estimtes the probability of
ground water vulnerability beneath CAFO facility and buffer
ar ea.

4) The higher the probability of ground water beneath the CAFO
facility the nore vul nerable the resource.

5) This criteria my extend outside the watershed.

EPA Contacts (nanme, nmail-code, tel ephone nunber):

M ke Bechdol (6EN-SG, EPA Region 6, Dallas, TX (X7133)

Tom Nel son (6WQ O, EPA Region 6, Dallas, TX (X7128)

Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)
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2) D, Criteria: Rainfall

Rai nf al | Score
< 12.5in./yr =1
> 12.5 in./yr and < 25 in./yr =2
> 25 in./yr and < 37.5 in./yr =3
> 37.5 in./yr and < 50 in./yr =4
> 50 in./yr =5

Ref er ences:

Bl ackl ands Research Center, 1995. Hunus - Hydrologic Unit
Modeling for the United States, USDA/ NRCS, USDA/ ARS, and Texas
A&M Uni versity, College Station, TX

U S. EPA Region 6, S, (Tom Nel son, 6WQ 0)

U S. EPA 1991. Regional Assessnent of Aquifer Vulnerability and
Sensitivity in the Conterm nous United States. EPA/ 600/ 2-91/043,
O fice of Research and Devel opnent, Washi ngton, D.C.

Definitions, Assunptions, Limtations, Uncertainties:
1) The greater the annual rainfall, the nore infiltration to the
ground wat er.

2) The greater the annual rainfall, the nore runoff to surface
wat er .

3) All known CAFGs in a watershed subunit (HUC) receive a
conpar abl e anount of annual rainfall.

EPA Contacts (nane, mail-code, tel ephone nunber):

M ke Bechdol (6EN-SG), EPA Region 6, Dallas, TX (X7133)

Tom Nel son (6WQ O, EPA Region 6, Dallas, TX (X7128)

Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)

Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)
Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
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3) D, Criteria: Surface Water Use

Supporting Designated Use Scor e
no data =1
> 99% =2
< 99% and > 76% =3
< 76% and > 50% =4
< 50 =5

Ref er ences:

U S. EPA 1994. Watershed Agricultural Inpact Task Force,
WA.1.T. Report, Research Triangle Institute (RTlI), Charles
Spooner.

U S EPA 1994. dean Water Act., Section 305 (b): Cklahoma State
Water Quality Inventory Reports, 303 (d) List..Dallas, TX

Definitions, Assunptions, Limtations, Uncertainties:
1) CWA 305(b) reports describe the surface water quality for 8
di git HUCs.

2) Stream segnents with no data are assuned to be good quality.

3) Designated uses are defined in the referenced EPA WA. | . T.
report.

EPA Contacts (nanme, nmail-code, tel ephone nunber):

CGerald Carney (6EN-XP), EPA Region 6, Dallas, TX (x6523)

Paul Koska, (6WQT), EPA Region 6, Dallas, TX (X8357)

Charl es Spooner, (RTI), EPA HQ Washington, D.C. (202/260-1314)
Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
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4) D, Criteria: Distance to Surface Water
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Di stance to Vul nerabl e Water
8,100 ft

2,700 ft and > 8,100 ft
900 ft and > 2,700 ft
300 ft and > 900 ft
300 ft

D

\%
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Ref er ences:

U.S. Census Bureau, 1992. TIGER/Line Census Files, (machine-
readabl e data files) prepared by the Bureau o the Census,
Washi ngton, D.C.

Definitions, Assunptions, Limtations, Uncertainties:
1) Vulnerable surface waters for this criteria are only those in
the U S. Census Bureau, TICGER 1992 Dat abase .

2) The cl osest surface water is assuned to be down gradient from
CAFO pol | uti on sources.

3) Distance to surface water is neasured as straight line
di stance fromthe outer boundary of the |and application area
(i ncorporation of drainage distances are future enhancenents).

4) This criteria may extend outside the watershed.

EPA Contacts (nane, mail-code, tel ephone nunber):

Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)

Tom Nel son (6WQ O, EPA Region 6, Dallas, TX (X7128)

Angel Kosfiszer (6WQ O, EPA Region 6, Dallas, TX (X2187)

M ke Bechdol (6EN-SG, EPA Region 6, Dallas, TX (7133)

Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)
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5) D, Criteria: Population Around Facility

Popul ation (per square mle)? Scor e
< 20

20 and < 40

40 and < 60

60 and < 80

80

Wthin two (2) mile buffer around CAFO

I
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Ref er ences:
U. S. Census Bureau, 1990. Census of Popul ati on and Housi ng, 1990:

Public Law. (P.L.) 94-171 Data on CD-ROM (Nane of State) [nmachine
-readabl e data files] / prepared by the Bureau of the Census. --
Washi ngton: The Bureau [producer and distributor], 1991.

U S. EPA 1991. Reqgional Assessnent of Aquifer Vulnerability and
Sensitivity in the Conterm nous United States. EPA/ 600/ 2-91/043,
O fice of Research and Devel opnent, Washi ngton, D.C.

Definitions, Assunptions, Limtations, Uncertainties:
1) Human popul ation areas can be negatively inpacted by known
CAFO i ndustri es.

2) The cl oser popul ated areas are to known CAFGCs, the nore
potential for negative inpacts.

3) Environnental Justice Index (EJI) or other ethnic/denographic
considerations will be conducted as a separate assessnent.

4) This criteria may extend outside the watershed.
EPA Contacts (nanme, nmail-code, tel ephone nunber):
Gerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)

David Parrish (6EN-X), EPA Region 6, Dallas, TX (X8352)
Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)
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6) D, Criteria: Oher Industries, Pollution Sources,
or Protected Lands (Quadmapper Data! and state
dat a)

Nunber within a two mle buffer S
No i ndustries or | and areas

One industry or land area

Two i ndustries or |and areas

Three industries or |and areas

Four industries or |and areas
YLocations for solid waste landfills, water supply intake points,
RCRA Sites, Indian Reservations, Superfund (NPL) sites, Federal

Facilities, and Toxic Rel ease Inventory (TRI) sites.

(0]

D

I

G WNRER|T

Ref er ences:

U. S. EPA 1996. Region 6 EPA Geographic Infornation System (G S)
Data Library. Quadnmapper Docunentation , Ofice of Planning and
Coordi nation, Dallas, TX

Definitions, Assunptions, Limtations, Uncertainties:

1) Watersheds can be negatively effected by the cumul ative
i npacts of regulated CAFGs in conbination with other
i ndustri es.

2) O her industries are defined as those in the Region 6 EPA
Quadmapper dat abase and CAFO | ocati ons from state databases.

3) Industries within two mles of regulated CAFO facilities are
factors in the assessnent of cunul ative environnental inpacts.

4) This criteria may extend outside the watershed.
EPA Contacts (nane, mail-code, tel ephone nunber):
Cerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)

David Parish (6EN-X), EPA Region 6, Dallas, TX (X8352)
Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)

11
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7) D, Criteria: WIldlife Habitats

Cover age of HUC Subunit
20%

20% and < 30%

30% and < 40%

40% and < 50%

50%

w
o

I

G WNRER|T
D
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Ref er ences:
NRCS, 1995. Landuse Dataset, Oklahoma Cty, K

Departnent of the Interior, 1976. A Land Use and Land Cover
Classification Systemfor Use with Renpte Sensor Data, Janes
Anderson, third printing 1978.

Definitions, Assunptions, Limtations, Uncertainties:
1) Widlife Habitats are represented by wetl ands, rangel ands,
forest |ands, woodl ands, including bottonl ands.

2) Percent coverage is quantitative only. No decisions as to
wildlife habitat quality were made.

3) There is no association between this vulnerability score for
wildlife habitats and the potential effect, if any, on |isted
Federal Endangered and Threatened Species, subject to the
requi renents of the ESA

5) The EPA will conduct a separate review with the U S. Corps of
Engi neers and/or the U. S. Natural Resources Conservation
Service, as necessary, to docunent conpliance with Section 404
of the C ean Water Act.

EPA Contacts (nane, mail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Tom Nel son (6WQ O, EPA Region 6, Dallas, TX (X7128)
David Parrish, (6EN-X), EPA Region 6, Dallas, TX (X8352)

12
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8) D, Criteria: Soil Perneability

Rati ng! Scor e
< 0.02 in./hr =1
> 0.02 in./hr and < 0.6 in./hr =2
> 0.6 in./hr and < 2.0 in./hr =3
> 2.0 in./hr and < 6.0 in./hr =4
> 6.0 in./hr =5
Perneability ratings are by 10 acre grids. The average of the grids, inside or touching

the CAFO boundary is ranked 1-5. In addition a site is scored a 5 if >20% of the CAFO
area and adj acent buffer is > 6.0 in/hr.

Ref er ences:
NRCS (National Resource Conservation Service), downl oaded from
NRCS in klahoma City, OK Ten acre grid soils data. 1995/967

U S. EPA 1993. A Review of Methods for Assessing Aquifer
Sensitivity and G ound Water Vul nerability to Pesticide
Cont am nation. 813-R-93-002, Ofice of Water (WH 550),
Washi ngton, D.C.

Lin, HS., HD Scott, and JimMKi nny, 1995. |dentification of
Ootimal Locations for Sanpling Ground Water of Pesticides in the
M ssissippi Delta Region of Eastern Arkansas, Departnent of
Agronony, University of Arkansas, Fayetteville, AR

U S. EPA 1991. Reqgional Assessnent of Aquifer Vulnerability and
Sensitivity in the Conterm nous United States. EPA/ 600/ 2-91/043,
O fice of Research and Devel opnent, Washi ngton, D.C.

U S. EPA 1996. G ound Water Protection Methodol ogy. Region 6
EPA, Ground Water Protection Branch, Dallas, TX

Definitions, Assunptions, Limtations, Uncertainties:

1) Soil and ground water characteristics are assuned to be
consi stent over the CAFO area. Slope of the land is not
eval uat ed.

2) Perneability ratings refer to the upper six to eight feet.

3) Although CAFO | and application activities normally include
sonme soil disturbance (e.g., tilling, irrigation, disking,
etc.), perneability ratings are based upon undi sturbed soi
condi ti ons.

4) This criteria may extend outside the watershed.

EPA Contacts (nanme, nmail-code, tel ephone nunber):

CGerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)

M ke Bechdol (6EN-SG), EPA Region 6, Dallas, TX (X7133)

Tom Nel son (6WQ O, EPA Region 6, Dallas, TX (X7128)

Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)

13
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9) D, Criteria: Gound Water Quality

e
O
o
=
@

Average Nitrate-Nitrite
3 ng/ L

3 ng/L and < 4.5 ng/L
4.5 ng/L and < 6 ng/ L
6 ng/L and < 7.5 ng/L
7.5 mg/L

I
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Ref er ences:

Ckl ahoma Wat er Resources Board, 1993. Statistical Summary of

G oundwater Quality Data: 1986-1991 for the Mjor G oundwater
Basins in Cklahoma, FY 93 106 G oundwater Task 400, Planning and
Managenent, Bob Fabi an, Oklahoma City, K

U S. EPA 1991. Protecting the Nation's G ound Water: EPA's
Strategy for the 1990's (part D. Agency Policy on EPA' s Use of
Quality Standards in G ound Water Prevention and Renedi ation
Activities). 21Z-1020. O fice of the Adm nistrator (WH 550G).
Washi ngton, D.C.

Definitions, Assunptions, Limtations, Uncertainties:

1) The Maxi num Cont am nant Level (MCL) for nitrate in ground
water is 10 ng/L established under the Safe Drinking Water
Act .

2) Phosphates and other nutrients are not included in this
criteria. Nutrients will be covered in separate criteria (i.e.
Surface Water Quality)

3) Okl ahoma ground water quality data is presented at the county
and aquifer level. Approxinmation of sanpling |ocations were
derived from conbi ning aqui fer, watershed, river, and
county | ocation dat a.

4) Where counties include nore than one aquifer, the watershed
that incorporated a certain river was assuned to be associ at ed
with the aquifer with the sane nane as the river.

EPA Contacts (nanme, nmail-code, tel ephone nunber):

CGerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)

Bob Fabi an, Okl ahoma Water Resources Board, Planning and
Managenent Division, Oklahoma City, OK (405/530-8800)

Cl ay Chesney (6WQ SG, EPA Region 6, Dallas, TX (X7128)

Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)

David Parrish, (6EN-X), EPA Region 6, Dallas, TX (X8352)

14
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10) D, Criteria: Econom c (Environnmental Justice)

Econonmi ¢ _Ranking by EJ Met hod? Score
Econom c status is < the State average = 1
Status is < 1.33 tines the State avg. = 2
Status is < 1.66 tines the State avg. = 3
Status is < 2 tinmes the State avg. =4
Status is > 2 tines the State avg. =5

1EJ rankings are nodified to only the Economic factor.
Ref er ences:
U. S. Census Bureau, 1990. Census of Popul ati on and Housi ng, 1990:

Public Law. (P.L.) 94-171 Data on CD-ROM (Nane of State) [nmachine
-readabl e data files] / prepared by the Bureau of the Census. --
Washi ngton: The Bureau [producer and distributor], 1991.

U S. EPA. 1995. Conputer Assisted Environnental Justice |ndex

Met hodol ogy (August 1995 Revision). Ofice of Planning and

Anal ysi s, Enforcenent Division, Region 6 Environnental Protection
Agency, Dallas, TX

U S. EPA 1994. Executive Oder 12898: "Federal Actions to
Address Environnental Justice in Mnority Popul ati ons and Low
| nconme Popul ations”. 59 Federal Register Notice 7629 (1994).

Council of Environnental Quality. 1996. Draft Gui dance of

Addr essing Environnental Justice under the National Environnental
Policy Act (NEPA) (April, 1996). Executive Ofice of the

Presi dent, Washington D.C

U S. EPA. 1992. Environnental Equity: Reducing R sk for Al
Communities. Ofice of Policy, Planning, and Eval uation (PM 221),
EPA230- R-92- 008, June 1992. Environnental Protection Agency,
Washi ngton, D.C.

Lavelle, M, and M Coyle. 1992. Unequal Protection: The Racia
Divide in Environnental Law. The National Law Journal, Vol. 15,
No. 3,2-12.

U. S. Census Bureau 1990, TIGER 1992 update, STF3A Census
Coverage, P.L. 94-171.

Definitions, Assunptions, Limtations, Uncertainties:
1) Denographic data will be 1990 STF3A Census cover age.

2) The econom c analysis calculated for a four mle radius (50
square mles) fromthe center point of CAFO facilities.

3) This criteria my extend outside the watershed.

15
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EPA Cont act s:
Cerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)

11) D, Criteria: Mnority (Environnmental Justice)

Mnority Ranking by EJ Method? Scor e
Mnority status is < the State average
Status is < 1.33 tines the State avg.
Status is < 1.66 tines the State avg.
Status is < 2 tines the State avg.
Status is > 2 tines the State avg.
'EJ rankings are nodified to only the nminority factor.
Ref er ences:
U S. Census Bureau 1990, Census of Popul ation and Housi ng,
Sunmary Tape File 3 on CD ROM (Name of State) [machine-readabl e
data files] / prepared by the Bureau of the Census. --Wshi ngton:
The Bureau [producer and distributor], 1992.

I n
GO wWNPE

U S. EPA 1995. Conputer Assisted Environnmental Justice |ndex

Met hodol ogy (August 1995 Revision). Ofice of Planning and

Anal ysi s, Enforcenent Division, Region 6 Environnental Protection
Agency, Dallas, TX

U S. EPA 1994. Executive Oder 12898: "Federal Actions to
Address Environnental Justice in Mnority Popul ati ons and Low
| ncome Popul ations”. 59 Federal Register Notice 7629 (1994).

Council of Environnental Quality. 1996. Draft Gui dance of

Addr essi ng Environnental Justice under the National Environnental
Policy Act (NEPA) (April, 1996). Executive Ofice of the

Presi dent, Washi ngton D.C.

U S. EPA 1992. Environnental Equity: Reducing Risk for All
Communities. Ofice of Policy, Planning, and Eval uation (PM 221),
EPA230- R-92- 008, June 1992. Environnmental Protection Agency,
Washi ngton, D.C.

Lavelle, M, and M Coyle. 1992. Unequal Protection: The Raci al
Divide in Environnental Law. The National Law Journal, Vol. 15,
No. 3,2-12.

Definitions, Assunptions, Limtations, Uncertainties:

1) Denopgraphic data will be 1990 STF3A Census cover age.

2) The mnority analysis calculated for a four mle radius (50
square mles) fromthe center point of CAFO facilities.
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3) This criteria may extend outside the watershed.

EPA Cont act s:
Cerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)

12) D, Criteria: Surface Water Quantity

Stream & Shoreline Scor e
< 0.917 m/m? =1
> 0.917 m/m? and < 1.15 m/m? =2
>1.15 m/m? and < 1.43 m/m? =3
>1.43 m/m?and < 1.7 m/m? =4
> 1.7 nm / ni? =5

Ref er ences:
1) Vulnerable surface waters for this criteria are only those in
the U S. Census Bureau, TIGER 1992 Dat abase .

Wet zel, R, 1983. Limol ogy, 2nd ed., Saunders Coll ege
Publ i shi ng, New York, NY.

Definitions, Assunptions, Limtations, Uncertainties:

1) Surface waters are cal culated for segnent and shoreline
di stances for streans, rivers, and | akes. Scaling scores
(rankings) are derived fromtotal mles in a watershed divided
by the area in square mles of associated HUCs.

2) River and | ake surface water areas and depths are not
consi der ed.

3) The nore surface water area present in a watershed, the higher
potential for ecol ogical inpacts.

4) Shoreline is of considerable interest because of the
sensitivity of associated ecol ogical comunities.

EPA Contacts (nane, mail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Sharon Osowski (6EN-XP), Region 6, Dallas, TX (X7506)
Tom Nel son (6WQ- O, EPA Region 6, Dallas, TX (X7128)
David Parrish, (6EN-X), EPA Region 6, Dallas, TX (X8352)
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13) D, Criteria: Water Quality (STORET Dat a)

# STORET Exceedances / \Watershed ft? Scor e
< 5.00 X 101 =1
> 5.00 X 102 and < 5.00 X 10 =2
> 5.00 X 10 and < 5.00 X 10°1° =3
> 5.00 X 10 and < 5.00 X 10° =4
> 5.00 X 10° =5

Ref er ences:
U S. EPA, Storet Database, Paul Koska and M ke Bechdol

Definitions, Assunptions, Limtations, Uncertainties:

1) Assessed Safe Drinking Water Act (SDWA) contam nants (22
vol atil e organi c conmpounds, 35 organics/pesticides, 17
i norgani cs/nmetals, and trihal onmet hane) can adversely i npact
surface waters.

2) Water criteria standards fromthe SDWA are conpared to STORET
anbi ent water data. Conparisons for 65 SDWA contam nants were
mat ched to surface (i.e. stream |ake, reservoir) and ground
water (well and springs) STORET dat a.

3) Exceedances are defined as STORET sanpling station data
reporting chem cal concentration greater than the SDWA MCLs
(Maxi mum Concentration Levels). Sixteen years of data were
eval uat ed.

4) Eight digit HUCs were eval uated. The ranking values were the
guotients of the nunber of exceedances in specific HUCs
di vided by the area in square feet of the associ ated HUC.

EPA Contacts (nanme, nmail-code, tel ephone numnber):

M ke Bechdol (6EN-SG, EPA Region 6, Dallas, TX (X7133)

Paul Koska, (6WQT), EPA Region 6, Dallas, TX (X8357)

Jeff Dani el son (CDSI Contractor) EPA Region 6, Dallas, TX (X8559)
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14) D, Criteria: OQher! CAFO Facilities

w
o

I o

o[ PHWNBR[™

Unrequl ated CAFGs in HUC
20%

20% and < 30%

30% and < 40%

40% and < 50%

50%

loperating under EPA NPDES General Pernit and/or Stat
unr egul at ed CAFGs.

D

VIV IvIv A

permit, and

Ref er ences:
1) Okl ahoma Departnent of Agriculture. 1996. CAFO Dat abase.
&l ahoma City, OK

2) U S EPA 1996. CAFO Location Data Set. Region 6 G S Data
Li brary. Dallas, TX

3) Census Bureau. 1992 Census of Agriculture. Zip code
t abul ati ons.

Definitions, Assunptions, Limtations, Uncertainties:
1) The greater the percentage of unregulated CAFGCs in an HUC, the
greater the potential for negative environnmental inpacts.

EPA Contacts (nanme, nmail-code, tel ephone nunber):

Joe Swick (6EN-XP), EPA Region 6, Dallas, TX (X7456)
Tom Nel son (6WQ- O, EPA Region 6, Dallas, TX (X7128)
David Parrish, (6EN-X), EPA Region 6, Dallas, TX (X8352)
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|11. DEGREE of | MPACT (D) CRITERI A

D is the sumof individual inpact criteria scores divided by the
nunber of inpact factors used in the Degree of Inpact (D)
assessnment. [ | scores / no. |]

CRIA Inpact Criteria:

1) D Criteria: Livestock Popul ation Density LPD -
Ani mal Units/ CAFO Acres (total acreage)

Li vest ock Pop. Density (LPD)? Scor e
LPD < 10 =1
LPD > 10 and < 20 =2
LPD > 20 and < 25 =3
LPD > 25 and < 30 = 4
LPD > 30 =5

LAni mal Units/ CAFO Acres (LPD of 10 is 25 swi ne per acre)

Ref er ences:
Agri-Waste Technol ogy, Inc., HUC Cumul ative Risk Index Analysis
Swi ne Producer G oup, October 26, 1996, Ral ei gh, NC.

U S EPA 1995, Cuide Manual on NPDES Requl ations for
Concentrated Ani mal Feedi ng Operations. Final. EPA 833-B-95-
001. O fice of Water (4203). Wshington, D.C

Nati onal Archi ves and Records Adm ni stration. 1994. Code of
Federal Requl ations, Protection of Environnent. 40 Parts 100 to
149. Revised July 1.

Definitions, Assunptions, Limtations, Uncertainties:

1) 0.4 animal unit is assigned to each hog wei ghing nore than 55
I bs. Two thousand, five hundred swi ne over 55 | bs. each
equals 1000 aninmal units. For piglets, 0.2 is considered an
equi val ent animal wunit.

2) The fewer the nunber of animal units per facility acre the
| ess potential for inpacts.

3) CAFO acres is the total acreage and includes buil dings,
treatnent facilities, and application areas.

EPA Contacts (nane, mail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Chris Ruhl (6EN-AS), EPA Region 6, Dallas, TX (X7356)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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2) D Criteria: Lagoon Loadi ng Rate

NRCS Lagoon Loadi ng Rate Scor e
< 100% NRCS Lagoon Loadi ng Rate =1
> 100% and < 110% =2
> 110% and < 120% =3
> 120% and < 130% =4
> 130% =5

Ref er ences:
Agri-Waste Technol ogy, Inc., HUC Cunul ative Risk |Index Analysis
Swi ne Producer G oup, Cctober 26, 1996, Ral eigh, NC

U S. Departnent of Agriculture, Natural Resource Conservation
Service. Agricultural Waste Managenent System Conponent Design
Fi gure 10-22 Anaerobi c Lagoon Loadi ng Rate.

Wat son, Harold. 1991. Lagoons for Ani mal Waste D sposal.
Al abama Cooperative Extension Service. Auburn University, AL.

Definitions, Assunptions, Limtations, Uncertainties:

1) NRCS has devel oped a nmap that suggests the appropriate |agoon
desi gn vol une (pounds of volatile solids per 1000 cubic feet
of | agoon per day). This design is exclusive of sludge
storage and waste storage.

2) Permtted facilities are not expected to exceed the 100%
Lagoon Loadi ng Rate whereas non-pernmitted facilities may
exceed 100%

EPA Contacts (nanme, nmail-code, tel ephone numnber):

Joe Swick (6EN-XP), EPA Region 6, Dallas, TX (X7456)
Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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3) D Criteria: Treatnment System Liner

Hydraul i ¢ Conductivity Rate? Scor e
100% Hydraul i ¢ Conductivity Rate
100% and < 105%
105% and < 110%
110% and < 115%

> 115%
1EPA NPDES General Permit for CAFOs (1993) defines the
accept abl e hydraulic conductivity as 1 X 107 cni sec.

V V VA
N

Xi mum

Ref er ences:
U S. EPA 40 CFR 122, Liner Construction, NPDES General Permt
for Di scharges from Concentrated Animal Feedi ng Operations.

Agri-Waste Technol ogy, Inc., HUC Cumul ative Risk Index Analysis
Swi ne Producer G oup, COctober 26, 1996, Ral ei gh, NC.

U S. Departnent of Agriculture, Soil Conservation Service.
Agricultural Waste Managenent System Conponent Design, Figure 10-
22 Anaerobi ¢ Lagoon Loadi ng Rate.

Wat son, Harold. 1991. Lagoons for Animal \Waste Di sposal.
Al abama Cooperative Extension Service. Auburn University, AL.

Definitions, Assunptions, Limtations, Uncertainties:
1) The design, construction and operation of |agoons determ ne
their effectiveness.

2) Permtted facilities are not expected to exceed the 100%
Hydraul i c Conductivity Rate whereas non-permtted facilities
may exceed 100%

EPA Contacts (nane, mail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Gerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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4) D Criteria: Land Application Technol ogy

w
I T (!
o

G WNR|T

Land Application Systens
| nnovati ve Technol ogy
Desirabl e

Conventi onal

Undesi rabl e

None

(0]

Ref er ences:
Dendy, D. and M Ladd 1996. Comments on Draft Cumul ative Ri sk
Anal ysis, ACCORD Agriculture, Inc., Farnsworth, TX

U S. EPA Region 6, 1996. Swi ne CAFO Odors: GCuidance for
Envi ronnental | npact Assessnent, Lee WIson and Associ ates, Santa
Fe, NM

Mner, J.R 1995. An Executive Summary: A Review of the
Literature on the Nature and Control of Odors from Pork
Production Facilities, Prepared for the National Pork Producers
Council, Des Moines, lowa, by Ron M ner, Bioresource Engineering
Departnent, Oregon State University, Corvallis, OR

Definitions, Assunptions, Limtations, Uncertainties:

1) I nnovative technol ogy includes subsurface injection and
tillage of waste within three hours of application.

2) Desirable technol ogy includes | ow pressure sprinkler systens
(15-20 psi), mnimzing | and application inpacts near
residents, lowtrajectory spray, and avoi ding extra-fine
spray.

3) Conventional technol ogy includes nedium pressure (30-70 psi)
sprinkler systens, avoi ds weekends and hol i day application,
and uses vegetative screens.

4) Undesirabl e technol ogy includes high pressure sprinkler
systens (>80 psi), high trajectory spray, does not avoid
application on weekends or holidays, and does not use
veget ative screens.

5) Subsurface injection and tillage technology is assuned to
avoi d high water tables and highly perneabl e soils.

6) Injection of slurry can reduce the odor by 80% and can reduce
ammoni a em ssions by 95%

7) Above ground application of wastes should be tilled into the
soil as soon as possible to reduce the rate of odor em ssions.
Pl owi ng i medi ately after application reduces the rate of odor
em ssion during the first hour by 85%

EPA Cont act s:

Joe Swick (6EN-XP), EPA Region 6, Dallas, TX (X7456)

Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)

Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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5) D Criteria: N trogen Budget

Crop Nitrogen Budget!? Scor e
< 100% =1
> 100% and < 110% =2
> 110% and < 120% =3
> 120% and < 130% =4
> 130% =5

The Crop Nitrogen Budget percent is the ratio of the sumof the
annual plant avail abl e nitrogen produced and the comerci al
nitrogen fertilizer to be used divided by the crop nitrogen that
can be utilized each year tinmes 100.

Ref er ences:
Agri-Waste Technol ogy, Inc., HUC Cunul ative Ri sk |Index Analysis
Swi ne Producer G oup, Cctober 26, 1996, Ral eigh, NC

U S. EPA 40 CFR 122, Wastewater Renoval and Land Application,
NPDES General Permt for Discharges from Concentrated Anima
Feedi ng Operati ons.

U.S. Natural Resource Conservation Service (NRCS). Estimate of
| and Area Needed for Waste Application and Value of Nutrients

Appl i ed.

U S. NRCS. Agricultural Waste Managenent Fi el d Handbook, Part 651,
| ssued April 1992.

Definitions, Assunptions, Limtations, Uncertainties:
1) Annual plant available nitrogen is the anmount of nitrogen
available to the plant fromthe applied waste effl uent.

2) Land application crops typically require comerci al
fertilizers in addition to nutrients fromwaste effl uent.

3) Application rates of waste effluent mght be limted by other
paraneters (salt |oadings, phosphorus |oadings, hydraulic
| oadi ngs) .

EPA Contacts (nane, mail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
CGerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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6) D Criteria: Storage Capacity

St or age Vol une Score
> 90 days =1
< 90 days and > 60 =2
< 60 days and > 30 =3
< 30 days and > 15 =4
> 15 days =5

Ref er ences:
Agri-Waste Technol ogy, Inc., HUC Cumul ative Risk Index Analysis
Swi ne Producer G oup, COctober 26, 1996, Ral ei gh, NC.

U S. EPA 40 CFR 122, Wastewater Renoval and Land Application,
NPDES General Permt for Discharges from Concentrated Anina
Feedi ng Operati ons.

U.S. Natural Resources Conservation Service. 1992. Agricultural
Wast e Managenent Fi el d Handbook, Part 651, |ssued April.

Definitions, Assunptions, Limtations, Uncertainties:
1) Storage vol une above the 25 year-24 hour stormcan mnimze
potential environnental inpacts.

EPA Cont act s:

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
CGerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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7) D Criteria: Goundwater Protection

D stance of Well from Source? Scor e
> 500 feet =1
> 400 but < 500 feet =2
> 300 but < 400 feet =3
> 200 but < 300 feet =4
< 200 feet =5

(on

1Source = water retention facilities, confinenment
application sites

ui I di ngs, and

Ref er ences:
Dendy, D. and M Ladd 1996. Comments on Draft Cunulative Risk
Anal ysis, ACCORD Agriculture, Inc., Farnsworth, TX

Goan, Charles. 1992. "Wl Water Protection on Poultry Farnms."
University of Tennessee Agricultural Extension Service.

Definitions, Assunptions, Limtations, Uncertainties:
1) Well location is a potential factor contributing to possible
ground wat er cont am nati on.

2) Well and shaft (outside of well pipe) are potential conduits
for ground water contam nation.

3) Well head protection criteria does not consider construction
and desi gn paraneters.

EPA Cont act s:

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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8) D Criteria: Enploynent

Job Units!? Scor e

OFRLNWNM
I
gabhwNPE

IAjob unit is equal to the state average i nconme

Ref er ences:
Canter, Larry W 1977. Environnmental |npact Assessnment. MG aw
Hi |l Book Co. New York, NY.

Dendy, D. and M Ladd 1996. Comments on Draft Cunulative Risk
Anal ysis, ACCORD Agriculture, Inc., Farnsworth, TX

Definitions, Assunptions, Limtations, Uncertainties:
1) Job opportunities have both positive and negative econom c
effects on the | ocal conmunity.

2) Agricultural jobs lost may not equal the job (units) created.

3) Construction jobs, are not included since they are primarily
short term may include nostly m grant workers, and contribute
little to the |l ocal econony.

4) Only a small percentage of construction naterials (itens that
cannot be econom cally trucked in) and supplies are purchased
| ocally and benefit the | ocal econony.

EPA Contacts (nane, mail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Gerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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9) D Criteria: Odor

Total Nunmber of Aninals
5 X threshol d?!
10 X threshol d
15 X threshol d
20 X threshol d
20 X threshol d

Threshol d for swine = 750 aninal s

w
o

I

G WNRER|T
D

V IA AN IA

Ref er ences:

Mner, J. Ronald and C.L. Barth. 1988. "Controlling Cdors from
Swi ne Buildings." Purdue University Cooperative Extension
Service. Wst Lafayette, |ndiana.

U.S. EPA, Region 6, 1996. Swi ne CAFO Qdors: GCuidance for
Envi ronnental | npact Assessnent, Lee WIson and Associ ates, Santa
Fe, NM

Definitions, Assunptions, Limtations, Uncertainties:
1) An individual's perception of odor is primarily a subjective
response based on attitudes and previ ous experience.

2) Odor may be associated with water pollution, flies, noise or
ot her i ssues.

3) Odor is an indicator of ineffective air pollution control.
4) Residents may be reasonably close to CAFO facilities.

5) Animal units does not equal nunmber of animals (e.g., 2500
swi ne over 55 | bs each equals 1000 ani mal units).

6) Swi ne odor is generally considered to be nore offensive than
cattl e odor.

7) Odor includes not only "odor", but includes chem cals such as
ammoni a, met hane gas, and hydrogen sul fide that may affect the
heal th of nearby residents.

EPA contacts (nanme, nuail-code, tel ephone nunbers):

Joe Swick (6EN-XP), EPA Region 6, Dallas, TX (X7456)
Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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10) D Criteria: Transportation

w
I T (!
o

G WNR|T

Nunber of Trucks/week
< 7

7-14

15-21

22-28

28

(0]

[\

Ref er ences:
Carter, Larry W 1977. Environnmental |npact Assessnent.
MG aw Hi || Book Co. New York, NY.

Dendy, D. and M Ladd 1996. Comments on Draft Cunulative Risk
Anal ysis, ACCORD Agriculture, Inc., Farnsworth, TX

Definitions, Assunptions, Limtations, Uncertainties:
1) The less truck traffic in the area the |ower the potential for
negati ve i npacts.

2) Trucks are defined as the vehicles used in feeding and
transporting (live) animals.

3) Potential negative inpacts include traffic accidents, dust,
noi se and odor.

4) Road surface conditions are considered to be uni nproved,
county roads.

EPA contacts (nanme, nmail-code, tel ephone nunber):

Joe Swick (6EN-XP), EPA Region 6, Dallas, TX (X7456)
Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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11) D Criteria: WIldlife Habitat Effected

w
o

I

GRrWNRER|T

Acres Effected
10%

10% and < 20%
20% and < 30%
30% and < 40%
40%

D

vV vV IV IV A

Ref er ences:
Endangered Species Act of 1977, as anended.

U S. EPA, 1996. Region 6 EPA Geographic Infornmation System (G S)
Data Library. State Land Use Data Set, Ofice of Planning and
Coordi nation, Dallas, TX

Definitions, Assunptions, Limtations, Uncertainties:

1) Net effects include both direct and indirect, or the total
i mpacts of the facility (e.g. site and road construction and
facility operation).

2) Wldlife habitats include floodplains, wetlands, bottonl and
har dwoods, rangel ands, upland forests and grassl ands.

3) "Acres effected” are conpiled from State | and use data sets.

4) The EPA will conduct a separate reviewwith the U S. Fish and
Wldlife Service, and/or the National Marine Fisheries
Service, as necessary, to docunent conpliance with the
Endanger ed Species Act (ESA).

5) The EPA will conduct a separate review with the U S. Corps of
Engi neers and/or the U.S. Natural Resources Conservation
Service, as necessary, to docunent conpliance with Section 404
of the C ean Water Act.

6) There is no intended correl ation between this inpact score for
wildlife habitats and the potential effect, if any, on |isted
Federal Endangered and Threatened Species, subject to the
requi renents of the ESA

EPA Contacts (nane, mail-code, telephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
CGerald Carney (6EN- XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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12) D Criteria: Density of CAFGs!

Nunber of CAFGs in 5 m radius S
< 2

3

4

(@)

G WNRER|T
D

I

5
> 5
YI'ncl udes EPA and state CAFO data

Ref er ences:
U S. EPA. 1996. CAFO Location Data Set. Region 6 G S Data
Li brary. Dallas, TX

Okl ahoma Departnent of Agriculture. 1996. CAFO Dat abase.
&l ahoma City, OK

Definitions, Assunptions, Limtations, Uncertainties:
1) The nore CAFGCs in a watershed subunit, the greater the
potential for negative inpacts.

2) Five mle radius is used to be conparable with other Region 6
ri sk i ndex anal yses (e.g. Human Health Ri sk | ndex,
Envi ronnmental Justice Index).

3) The mpjority of CAFGs are assuned to be in the sane watershed,
but there is the possibility that CAFGs can be in different
HUCs.

4) The nunber of five CAFGCs in a five mle radius was chosen by
considering the size of the facilities (0.25-1 m. sq.),
desi rabl e di stance between the projects (2 mles), typical
size of the 11 digit HUC, and the inpacts of the CAFGCs
(runof f and odor) on the wat ershed.

EPA Contacts (nane, mail-code, tel ephone nunber):

Gerald Carney, (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Tom Nel son (6WQ O, EPA Region 6, Dallas, TX (X7128)
Angel Kosfiszer (6WQ O, EPA Region 6, Dallas, TX (X2187)
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13) D, Criteria: Proximty of CAFGCs?!

CAFGs Wthin 2 M of Each O her Scor e
0 =1
>1 =5

*I'ncl udes Quadmapper and state data

Ref er ences:
Ol ahoma Departnent of Agriculture. 1996. CAFO Dat abase.
&l ahoma City, OK

U.S. EPA, Region 6, 1996. Swi ne CAFO Qdors: GCuidance for
Envi ronnental | npact Assessnent, Lee WIson and Associ ates, Santa
Fe, NM

U S. EPA 1996. CAFO Location Data Set. Region 6 GS Data
Li brary. Dallas, TX

Definitions, Assunptions, Limtations, Uncertainties:

1) The closer the proximty of CAFGCs, the greater the potential
for negative environnental inpact (e.g., odor, noise) to the
wat er shed subunit.

2) The mpjority of CAFGs are assuned to be in the sane watershed,
but there is the possibility that CAFGs can be in different
HUCs.

EPA Contacts (nane, mail-code, tel ephone nunber):

Gerald Carney, (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Tom Nel son (6WQ O, EPA Region 6, Dallas, TX (X7128)
Angel Kosfiszer (6WQ O, EPA Region 6, Dallas, TX (X2187)

32



CUMULATI VE RI SK ANALYSI S (CRI A)

14) D Criteria: Phosphorus Budget

Crop Phosphor us Budget? Scor e
< 100% =1
> 100% and < 110% =2
> 110% and < 120% =3
> 120% and < 130% =4
> 130% =5

The Crop Phosphorus Budget percent is the ratio of the sum of the
annual plant avail abl e phosphorus produced and the comerci al
phosphorus fertilizer to be used divided by the crop phosphorus
that can be utilized each year tines 100.

Ref er ences:

U S. EPA 40 CFR 122, Wastewater Renoval and Land Application,
NPDES General Permt for Discharges from Concentrated Anina
Feedi ng Operati ons.

U.S. Natural Resource Conservation Service (NRCS). Estimate of
| and Area Needed for Waste Application and Val ue of Nutrients

Appl i ed.

U S. NRCS. Agricultural Wste Managenent Fi el d Handbook, Part 651,
| ssued April 1992.

Definitions, Assunptions, Limtations, Uncertainties:
1) Annual plant avail abl e phosphorus is the anmount of phosphorus
avai lable to the plant fromthe applied waste effl uent.

2) Land application crops typically require comerci al
fertilizers in addition to nutrients fromwaste effluent.

3) Application rates of waste effluent mght be limted by other
paraneters (e.g., salt loadings, nitrogen | oadings, hydraulic
| oadi ngs) .

4) Buil dup of phosphorus in the soil over tinme nmay have negative
envi ronnmental inpacts (e.g., runoff of accumul ated
phosphorus) .

EPA Contacts (nanme, nmail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Gerald Carney (6EN-XP), EPA Region 6, Dallas, TX (X6523)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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15) D Criteria: Endangered and Threat ened Species

Section 7 Conpliancet Scor e
Yes =1
No =5

*Section 7 of Endangered Species Act of 1977

Ref er ences:
U S. Departnent of Interior. 1977. Endangered Species Act. US
Fish and Wldlife Service, Washi ngton DC

U S. EPA 1970. "Inplenentation Regulations for the National
Environnmental Policy Act", Washington, DC

Definitions, Assunptions, Limtations, Uncertainties:
1) Federal non-conpliance constitutes potential significant
adverse inpacts on |isted endangered and threatened speci es.

EPA Contacts (nanme, mail-code, tel ephone nunber):
Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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CUMULATI VE RI SK ANALYSI S (CRI A)

16) D Criteria: Cultural Resources

Section 106 Conpli ance? Scor e
Yes =1
No =5

‘Section 106 of National Historic Preservation Act

Ref er ences:
Nati onal Hi storic Preservation Act of 1966, as anended, 16 U. S.
C. Section 470-470w 6.

U S. EPA. 1970. "Inplenentation Regulations for the National
Environnmental Policy Act", Washington, DC

Definitions, Assunptions, Limtations, Uncertainties:
1) Federal non-conpliance constitutes potential significant
adverse inmpacts on cultural resources or historic properties.

EPA Contacts (nanme, nmail-code, tel ephone nunber):

Joe Swick (6EN- XP), EPA Region 6, Dallas, TX (X7456)
Sharon Osowski (6EN-XP), EPA Region 6, Dallas, TX (X7506)
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